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AB A process for making a porous friction matl. suitable for forming a 
facing for a wet clutch comprises mixing asbestos fibers with a binder 
soln. and a friction-enhancing matl., evapg. the sovlent, and curing the 
binder. The binder can be a soln. of a phenolic resin in ethanol, and the 
friction-enhancing matl. can be barytes. 
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Friction material, of porous type such as for wet clutches or 
brakes in power transmissions, is made from a pasty mixt. of 
asbestos fibre with nut shell resin, etc., and with a binder 
soln. of uncured resin in a low-boiling-point solvent such as 
ethyl alcohol, the solvent being then evaporated and the resin 
cured. The resultant material has interconnected pores occupying 
at least 35% of its volume. 

The binder is pref. an oil-modified phenolic resin, and the 
friction-enhancing material is pref. barytes and/or polymerised 
cashew nut shell resin. ■ 
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We, Bosg-Wabner Corporation, a Cor- 
poration organised and existing under the 
laws of the State oMIHnois, United States of 
America, of 200 South Michigan Avenue, 
Chicago 4, Cook County, Illinois, United 
States of America, do hereby declare the in- 
vention for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — - 

This invention relates to a process for the 
production of porous friction material, to 
material so produced, and to friction members 
having a facing of such material, 

Jerque control devices such as clutches 
brakes which run continuously in a bath 
of oil or other fluid require friction materials 
having special properties to achieve optimum 
performance. Of primary importance is the 
requirement that such friction materials have 
interconnected porosity to promote the absorp- 
tion of the oil deep into the interstices of the. 
material. When the clutch is engaged and the 
friction facing is brought into contact with 
the driving (or driven member), the oil film 
carried on the facing must be removed by 
squeezing the oil into the material Other- 
wise, the initial coefficient of friction is un- 
desirably low. 

One of the more commonly used wet clutch 
friction materials is a so-called "paper" lining 
or facing. This paper material is manufactured 
by saturating a cellulose fibre mat containing 
various fillers, such as diatomaceous earth and 
glass fibres, with a resin binder solution and 
then curing the resin binder. It is well known 
that cellulose fibres tend to break down at 
elevated temperatures (approximately 350°F.)» 
so that friction materials prepared therefrom 
are not suitable for certain applications h> 

\Pric0 is. 6rf.] * 




vohring high temperature operation, such as 
in heavy duty transmissions and the Hfce. 
Moreover, the process for manufacturing and 
applying the paper facing material to the 45 
h a ckin g or reinforcing members involves a 
substantial number of manufacturing opera* 
tions and produces a considerable amount of 
scrap material which cannot be economically 
salvaged. 50 

In one aspect, this invention consists in a 
process for making a porous 'friction material 
suitable for forming a facing for a wet type 
clutch, comprising the steps of mixing asbes- 
tos fibres with sufficient of a fricuWenhanc- 55 
material -and of a binder solution com- 
an uncured resin dissolved in a low 
solvent, to provide a mixture having 
a pasty consistency, evaporating the solvent 
to transform the material into a porous mass, 60 
and curing the uncured resin in the material, 
the relative p r oportio ns of the constituents of 
the mixture being such that the product has 
an mtercbnnected void content of at least 
35% by volume, and preferably 4G-6S% by 65 
volume. 

The invention comprises also the forma- 
tion of friction members having a facing of - 
such material, as well as the material and fric- 
tion members themselves. k 70 

The invention is illustrated by the accom- 
panying Drawing, in which the several 
Figures are flow sheets illustrating different 
ways in which the invention can be applied, 

FIGURE 1 illustrating a preferred em- 75 
bodimeut of the invention, 

FIGURE 2 a notification of ti^is embodi- 
ment, and 

FIGURE 3 another modification thereof. 
The Drawing will be further referred to 80 
in the Examples. 
Various rriction-enhandng materials are 
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known,,and can be used in, the process of the 
invention,, bsrytes (nttunOiy occunng barium. 
. wlfbm), fpa^ of polyyCTW ca^ nut 
shell mm, or MMtafa&.Wk beta parti- 

5 culariypreferre^^ 

prim a thermosetting ream, especially an oil- 
modified phenolic resin. Aj iclvent ethyl alco- 
hol can be used with advantages and is cheap* 
but other wen known volatile sohats can 

10 replace it wholly or in pan. The particular 
grade of asbestos used is important, and the 
fibres should not be excessively long or short* 
the longest asbestos fibres tend to five linings 
which an too lew in density and wear too 

15 fast, but if the films arc mo short the fin- 
ings may be too dense and may not hive 
the required porosity* Suitable commercial 
grades are ' well known and can be selected 
"without any. difficulty. . 

20 In a preferred method of making the fric- 
tion material the asbestos fibres and the 
tfctica-enhaiidng material are first mixed 
together, afar which they .are further mixed 
with the binder solution. The resulting pasty 

25 mixture win then usually be coated on a 
member which is to cany the friction facing, 
after which the solvent is evaporated and the 
product heated to cure the resin binder. The 
member to be faced will usually be primed in 

30 a manner known per se to cause the facing 
to adhere firmly to it. (Suitable adhesiyes for 
this purpose axe well known* and include 
varni&Vtype phenolic resins and the more 
flexible ra-Mfa phenolic resins. When resis- 

35 w+ to damage fy fr»°rffag is not important* 
a straight phenohn resin can be used). How- 
ever, other methods of applying the invention 
are described below. 
Ia a particularly valuable' application of the 

40 invention, illustrated in Figure 1 of the Draw- 
ing, the paste is coated onto an adhesive 
pruned metal backing plate or element which 
constitutes one of the driving arid/or driven 
members of the clutch mechanism. The coated 

45 plate is thereafter dried to remove the sol- 
vent and render the material porous, placed 
in a curing environment* and finished by 
grinding of 'some equivalent method. 
TmV process hereinafter referred to as the 

50 coating process* has the advantages of (1) re- 
quiring a f""tw»»» number of process steps* 

(2) producing the least waste or scrap, and 

(3) being the best adapted for continuous 
process production techniques. It is illustrated 

55 m Example L (In the examples afl parts 
are by weight). 



Example I 
A paste was made up having the following 

composition > i 
CirywtOe asbestos (7I>— l) 1 A parts fit 
Bervtes lOpaitt 
Resin granules' 10 parts 

Binder j $ohirion l 60 parts 

Solvent (essentially 
ethyl alcohol) * 142 parts 6» 

*> Canadian Standard Screen Analysts 
A cashew nut shell resin known as "CoUan 
10A(Aroroxirj«tely 20mesh) 

1 A varnish-type phenolic resin (50% 
solids). W 

The dry components comprising asbestos, 
barytas and the cashew nut shell resin were 
mixed thoroughly for about ten minutes to 
provide a uniform mixture, and'Ho break up 
the asbestos lumps. Hie binder solution, after 
being thinned with the solvent and mixed, was 
then Added to the dry mixture, and mixing 
was continued for approximately one hour, 
giving a stiff mixture of uniform composition. 
The larger cashew nut shell resin granules 
showed no tendency to settle out, even after 
long standing. It was found detirsbte to mix 
the ingredients in a dosed container to mini- 
mise solvent evaporation during the mixing 
period. 

The metal backing plates, of the type used 
in a conventional multiple disc clutch, were 
provided with a suitable adhesive and then 
coated with the stiff, dough-like mixture to 
provide a coating approximately 0.050 inches 
thick on bom sides fif each plate. This cost- 
ing procedure may be pCffbiiued In a fixture 
or mould which is preferably coated with a 
silicone grease or other releasing agent to 
prevent adhesion of the coating composition 
thereto. Bach plate was coated; one side sit 
a time, by distributing about 14 g> of the 
coating mature over the surface of the plate, 
tamping the dough-like mixture to eliminate 
any air pockets, and then smoothing the sur- 
face with an appropriate implement to eli- 
minate any unevenness left afar the ta mpin g. 

The solvent was evaporated by heating the 
coated plate at a temperature of approximately 
130°F. for three hours. While there was some 
evidence of shrinkage of the costing during 
the drying cycle, it did not occur in a direc- 
tion parallel to the lining surface and was 
therefore of no consequence. 

The coated plates are preferably removed 
from the coating fixture prior to being placed 
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" MiiBg had ^tjWfa ;g wy : fU>ft^ ' 

from the mrmrr* Seace it it'oeoMB^ tat 
10 the serfece of a clutch pie b* flat and 

plates were finished mmt .«» * «- 

The piucua jfluWHlnf fcj^w ^ differs 
15 *from toe coating; pracesa <te affibrri alW* in 
that the pasta w opogb-tfce laaimt i a aolted 
oat er ca Buffered inta ifato ahetta pi seJatstaly 
unifisrm> tfaidflecsaj winch? aso dWed atpd cut 
, into pieces of the appropriate ska* aao> shape, 
20 these ate then beaded to the backlog plates 
as "before, and curat and fisammn, It will be 
noted that this P Ba Mf*>*£te a soap re- 
coveiy step ate the loaiendt a col into the 
appropriate fonn for beading to> the b ach in g 
25 plates. 

Example II 
The process of Example I was repeated, ex- 
cept that the paste, instead of being applied 
directly to the backing members, was rolled, 
30 out into a sheet 0.05 inches thick, which vas 
dried at 130°F. for 3 hours and then applied 
to the primed backing. This assembly was 
cured and ground, as before. 

Example III 
35 This Example illustrates the process shown 
in Figure 3, which for convenience is referred 
to as the "felted lining" process. 
The following recipe was employed: 
Ottysctue asbestos (7D— 1) — 
40 , 1/2 passed 8 mesh screen 19 parts 
Barytcs 3 parts 

Resin (Collan IDA) 20 mesh 

granules 3 parts 

Binder solution (Varnish-type 
45 phenolic resin (50% solids)), 144 parts 
Solvent (essentially ethyl alco- 
hol) 72 parts 
Xylene 144 parts 
The dry ingredients, namely the asbestos, 
50 barytes, and Collan 10A resin granules were 
dry mixed at slow speeds in a laboratory mixer. 
The binder solution was thinned with solvent 
and xylene and added to the dry ingredients, 
and the whole was mixed to form a slurry 
55 having the consistency of thick cream. It was 
noted that the speed of the mixer and the 
length of the mixing time were rather im- 
portant, since too vigorous mixing broke up 
the asbestos fibre bundles and increased the 
60 number of fine particles in the mixture, while 
in too mildly stirred mixtures the longer 
fibres tended to ball up and rope. The use 
of more solvent assists in providing a mete 
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te« mininilsa aesat' n^gfiaiont After- ranvwal 
from the feltfttW' aaen%ntt» the dried, nsaaesiiak 

'stsfl douj^L Use lining; osscs ware theo cat go 
from tbB ahr dried 'COinpeeidoo and. Ifghtfy 
coated wsth the' teshi f eau ri oa; ca the side 
tg bs bonded The scrap material from the * 
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and used again, because the ream, at tJda 65 
staoje* ai still ataeused* 

the discs were t hen urolied to an adhesive 
primed base phtfc as boore, and were care> 
rtmy pressed into contact to ensure a good 
bond. Thereafter, the assemblies were oven 90 
cured without pressure for approximately 3/4 
hour at 360°— 37°F. After curing the ele- 
ments were finish ground to the desired thick- 
ness as described in Example I. 

In the products of each of the Examples 95 
the facing was capable of completely absorb- 
ing a drop of oil in 3—15 seconds, indicat- 
ing that it had a suitable content of injer- 
<^ni it yting voMa. Materials having void con- 
tents above 65% by volume tend to be weak 100 
and to tear in heavy duty service. 

Bach of the above processes as illustrated 
in the several Examples has individual ad- 
vantages and drawbacks which may render 
one process more applicable than another in 105 
a particular situation. The felted lining pro- 
cess, which distributes the fibres more ran- 
domly than the coated lining processes, gives 
a somewhat stronger lining and is better 
adapted for dose control of the porosity. On 110 
the other hand, the extra bonding and scrap 
recovery steps make it somewhat less eco- 
nomical than the coated lining process. In 
any event, it can be seen that the Invention 
provides an unproved friction material which 115 
is especially adapted for oust production tech- 
piques and which is more stable at high tem- 
peratures than the celluioaic or M paper M wet k 
clutch linings so commonly used heretofore. 

WHAT WE CLAIM IS:— 120 
1. A process for making a porous friction 
material suitable for forming a facing for a 
wet type clutch, compiling the steps of mix- 
ing asbestos fibres with, sufficient of a friction- 
ennandng material and of a binder solution 125 
comprising an uncured resin dissolved in a 
low boiling point solvent to provide a material 
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having a patty consistency) evaporating die 
advent to transform the material una a porous, 
mass* and curing the lUKured retin in the 

stKuents of the mixture beina such that the 
product has an imoconnected vjoid content .. 
of at least 35 % by volume. 

i A process as denned in claim 1, wherejn ,. 
the proportions of the constituents ^ are such 
that the product has an interconnected void 
content between 40% and 65% by volume* 

3. A process as defined in claim 1 or 2, 
wherein, the solvent is ethyl alcohol and is * 
evaporated by heating the material at a tern-* 
perature of 130/F. for 3 bom 

4. A process as defined in any one of the 
preceding claims, wherein the binder com* 
prises an oil-modified phenolic resin. 

5. A process as defined in any one of the 
preceding claims wherein the friction-csdtanc- 
ing material is barytcs, polymerised cashew 
nut shell resin, or both, 

6. A process as defined in any one qf the 



preceding ofafmtj wherein the uncured, un- 
dried nasty flfffttt faf is aonUed to the surface 

J* i.Jrim . h f-e^i^^.aiid the 
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7. A process as defined ,Jn any ope of 
claime W5 t in which the Maty material ia 
formed into .« thto ah^ and^-m^ 
the iwh% pew sheet is cut to a desired 
rise and hroiiW^ whh an ad^ve-peirned 
reinfaflan^^ the assembly 

is trolled M cure the resin* 
ft A process for mskfng a porous fric- 

tfari miff ffrl gcrm dllr* tn - rlatm I tubttan- 

tiaUy as hereinbef C4« describee^ 
' 9* FrJcriof! materials obtained by a process 
claimed in any one of claims 1--5 and 8> 
and faced' finctioo *rnembers obtained by a 
process claimed mdatm & 7 or 8. 
_J. AKB MP&CO., 

* ; ■ 14 South Square, 

Gray's Inn, London, W.C1, 
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